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Abstract. Isotopic dilution gas chromatography-mass spectrometry (ID-GC/MS) is the techniques used for 
quantitative analysis of compounds labeled with stable isotopes. The aim of the work was to develop a simple 
and accurate analytical method to determine amino acids in some biological specimens by ID-GC/MS technique. 
A Trace DSQ ThermoFinnigan quadruple mass spectrometer coupled with a Trace GC was used. Amino acids 
were separated on a Rtx-5MS capillary column, 30 m x 0.25 mm, 0.25µm film thickness, using a temperature 
program from 50°C, 1 min, 6°C/min la 100°C, 4°C/min la 200°C, 20°C/min la 300°C, (3min). The free amino 
acids were determined during the ripening period. 
 
INTRODUCTION 
 
Among the major-recorded processes during aging of sort of cheese the most complex 
and without doubt the most important. The proteolysis has the main contribution to the 
characteristics of structure of the cheese and cheese aroma. It is important also that some of 
peptides present in big enough concentrations actuate a bitter taste, a commune defect in this 
domain. The proteolysis processes that take place on the aging processes of cheese are 
essential for the most of sorts. 
The expanding of proteolysis varying from very limited (Mozzarella) to very exhausting 
(Blue type), and the resulting producer between the polypeptides with big molecule, casein 
intact like, and they pass to medium and little peptides to free amino acids. 
The study of cheese ripening is very complex and includes protein breakdown, fat 
hydrolysis and lactose metabolism. The enzymes originating from starter are important in the 
formation of small peptides and the amino acids, which serve as precursors of flavor 
compounds in cheese. 
The aim of the paper was the development of a simple and sensitive analytical method 
for determination of amino acids in biological specimen samples. Method involves the 
purification by ion exchange extraction technique, derivatization and gas chromatography/ 
mass spectrometers analysis (GC/MS). Amino acids from milk and cheese samples were 
derivatized in two steps to obtain trifluoroacetyl ester derivatives. Finally, the extracted 
analyses were detected by GC/MS in electron impact (EI) mode. Using amino acid standard 
samples validated the method. The method was applied to analyze the free amino acids during 
some dairy processing. 
 
MATERIALS AND METHODS 
 
There were study two experimental variants for getting cheese type Holland: 
Variant 1: product obtain making the inoculation whit mesofiles lactic bacteria and 
Pseudomonas, CaCl2, papaine and coagulation with microbial curd. The samples were named 
like this: 
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- M1 - control sample at the getting 
- M2 - control sample at 14 days from the make 
- M3  - control sample after 30 days of maturation. 
Variant 2: product obtain making the inoculation whit mesofiles lactic bacteries and 
Pseudomonas, CaCl2, papaine and coagulation with microbial curd. The samples were named 
like this: 
- P1 - sample with proteolytics enzymes at getting 
- P2 - sample with proteolytics enzymes at 14 days from the make 
- P3 - sample with proteolytics enzymes at 30 days from the make, which represents 
the final point of maturation. 
Standard amino acids and trifluoroacetic anhydride were obtained from Merck 
(Darmstadt, Germany). Acetyl chloride and the ion exchange resin Dowex 50W-X8 were 
from Fluka (Buchs, Switzerland). [15N]-glycine (Gly: 98.98%) and ). [15N]-isoleucine (Ile: 
99%) was produced by chemical synthesis. All other chemicals were from Comchim 
(Bucharest).  
Amino acid purification and derivatization: The amino acids were purified on a Dowex 
50W-W8 exchange resin, on a 2 x 40 mm column and eluted with 4M NH4OH.A two step 
derivatization procedure was applied: esterification with butanol-acetyl chloride (4:1 v/v) for 
30 min at 100oC and trifluoroacetylation with 200 µl trifluoroacetic anhydride at 100oC for 30 
min.  
Method Validation: The method was validated and some validation parameters, 
precision and sensitivity were tested. GC/MS analyses were performed for the determination 
of amino acids in some biological samples. A Trace DSQ ThermoFinnigan quadruple mass 
spectrometer coupled with a Trace GC was used. The derivatized amino acids were separated 
on a Rtx-5MS capillary column, 30 m x 0.25 mm, 0.25µm film thickness, using a temperature 
program from 50°C, 1 min, 6°C/min la 100°C, 4°C/min la 200°C, 20°C/min la 300°C, (3min). 
The following conditions were followed: transfer line temperature 250°C, injector 
temperature 200°C; ion source temperature 250°C; Splitter: 10:1. Electron energy was 70eV 
and emission current, 100µA. 
Amino acid quantitation: The determination of amino acids was obtained by isotopic 
dilution (ID). 25 µg of 15N-Gly and 15N-Ile were added before extraction to each sample. By 
selecting the specific ions m/z 154 and 155 from the mass spectrum of glycine and 
respectively of labelled glycine, Gly could be determined. For Ile the ions m/z 182 for 
unlabelled Ile and m/z 183 for the labeled internal standard were measured. The other amino 
acids were calculated according with the internal standard quantity and by using the response 
factors (for detector response correction) obtained by repetitive injections into GC/MS of the 
standard mixture containing known quantity of each amino acid. 
 
RESULTS AND DISCUSSIONS 
 
 In fig.1, 2, 3, 5, 6, 7 are presented the chromatograms of separation of FAA of the 
cheese samples, the retention times of AA are sown in table 1: 
 
Table 1 
 
 Ala Gly Thr Ser Val Leu 15N-Ile Ile Pro Asp Phe Glu Lys Tyr 
RT 
(min) 12.44 13.06 14.5 14.95 15.42 17.47 17.57 17.76 21.11 27.03 27.32 30.53 30.62 34.93 
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Fig 1. The chromatogram of separation of FAA for sample M1 
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Fig. 2. The chromatogram of separation of FAA for sample M2 
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Fig. 3. The chromatogram of separation of FAA for sample M3 
 
 572
0
200
400
600
800
1000
1200
1400
1600
Qu
an
tit
y,
 
µg
/g
M1 M2 M3
Ala
Gly
Thr
Ser
Val
Leu
Ile
Pro
Asp
Phe
Glu
Lys
Tyr
Met
Orn
 
Fig. 4. Variation of the content of FAA during maturation at the control sample 
 
From the analysis of chromatograms we observed that amino acids Ala, Gly, Thr, Val, 
Leu, Ile, Pro, Asp, Phe, Glu, Lys, Tyr are growing in quantity from M1 to M2, and on the 
finish of maturation (M3 sample) they getting low, exemption Asp who receding and Lys who 
grow eloquent. From M1 to M2 and then M3 Ser getting low, and Met appears at M2 and 
getting low to the end of maturation., when appears also Orn.  
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Fig. 5. The chromatogram of separation of FAA for sample P1 
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Fig. 6. The chromatogram of separation of FAA for sample P2 
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Fig. 7. The chromatogram of separation of FAA for sample P3 
 
From the analysis of chromatograms we observed that the amino acids Ala, Thr, Val, 
Leu, Ile, Glu, Tyr, Asp (reciding at sample P3) Gly (reciding at P3) Phe (getting low also to 
the end of maturation) are getting low in quantity and Ser, Pro and Lys are growing. From P2 
to P3 are growing Ser (1400 µg/g), Pro (472 µg/g) and Lys (667 µg/g), Ala, Thr, Leu, Ile, Glu, 
Tyr. Met appears at P3. 
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Fig. 8. The chromatogram of separation of FAA for sample P 
 
CONCLUSIONS 
 
 The main amino acids identified in all samples are: alanina, glicina, threonina, serina, 
valina, leucina, izoleucina, prolina, aspartic acid, fenilalanina, ornitina, glucina, lizina, 
tirozina; 
 Papain realise the enzymatic hydrolysis of proteins with big molecular mass from milk 
and there are resulting substances with molecular masses lower to peptides and amino 
acids. The quantity of amino acids from sample P3 is bigger then the quantity from control 
sample M3; 
 In sample P3 is a bigger quantity of Ala, Thr, Ser, Pro, (sweet amino acids) and much 
bigger Tyr (bitter taste) than in control sample. These amino acids had no cheese taste, but 
they can contribute to the complex taste of maturated cheese. 
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